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toxic atmospheres, lack of oxygen, and other hazards re sulting from fires and explosions. Employers must est a blish a confined space procedure and provide trainin g programs for workers who enter approximately five million potentially hazardous storage tanks and other confined spaces each yea r (Code of Federal Regulations, 1993).
DEFINITIONS OF A CONFINED SPACE
A confined spa ce is any tank, vessel, or enclosed area that has a hazardous or potentially hazardous atmosphere and/or a rest ricted means of entry and exit. A confined space is further defined as any tank, vessel, silo, pit, vault, or open topped spa ce more than 4 ft. deep (except open topped spaces whose width is greater than the depth), or any ot her enclosed space that is not de signed for human occupancy and has one or more of the following characteristics: 1. Contains an actual or potentially hazardous atmosphere, i.e. , an accumulation of toxic or combustible agents or an oxygen deficient or oxygen rich atmosphere. 2. Makes ready escape difficult, i.e. , prevents exit in a normal walking position.
3. Restricts entry and exit for rescue purposes (E N ME T Corporation, 1991).
OCCUPATIONAL HEALTH HAZARDS OF CONFINED SPACES
Workplace occupational health hazards are classified as biological, chemical, ergonomic, and physical. Biological hazards are those that involve exposure to bacteria, insects, mites, fungi, viruses, molds, and spores. Chemical hazards are those that involve exposure to dusts, fumes , gases, mists, vapors, liquids, and solids. Ergonomic hazards include improper tool and/or work area design. Also included, particularly in confined spaces, are inadequate procedures and awkward positioning for lifting and handling objects. Physical hazards involve exposure to noise, vibration, radioactive materials, heat, cold, extreme pressure, light, dangerous atmospheres, electrical energy sources, and rotating objects or surfaces (P e r eir a, 1993 ).
A confined space may involve exposure to all of these workplace conditions, but will most definitely involve exposure to physical and ergonomic hazards. Occupational health nurses have a responsibility to be familiar with all hazards of all confined spaces at the workplace, including emergency rescue procedures and any long term effects of the confined space hazardous exposure.
The hazards of greatest concern are those that OSHA refers to as immediately dangerous to life or health (lDLH). There are three types ofIDLH: an immedi-APRIL 1994, VOL. 42, NO.4
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ART I C L E ate or delayed danger; an exposure that would result in an irreversible health effect; any threat that would render the person unable to escape without aid (Confined Spaces, 1993 ). An example of a delayed danger would be exposure to hydrogen fluoride or cadmium vapor. Initially, both produce only mild symptoms that appear to diminish, but a worker can collapse and die 12 to 22 hours later (Confined Spaces, 1993 ). Symptoms such as wheezing, chills, nausea, cough, and difficulty in breathing have been known to be present in the cadmium exposed individual up to 5 days later (Pereira, 1993 ) . The occupational health nurse who sees the worker with such upper respiratory symptoms should take a thorough work history to avoid an improper diagnosis and to correct the exposure problem.
IDLH hazards can be atmospheric, thermal or chemical burns, mechanical force hazards, or engulfment in liquids or fine solid particles. Ninety percent of all injuries and deaths involving workers are caused by hazardous atmospheres (C on fi n e d Spaces, 1993).
It is important for the occupational health nurse to know what causes an atmosphere to become a hazard. Explosion and fire hazards are risks if a flammable gas, vapor, mist, or dust exceeds its lower flammable limit (LF L), causing ignition. The same is true if the oxygen concentration in a confined space rises above 23.5% (Confined Spaces, 1993). "Hotwork" is defined as any work that could cause ignition, such as welding, torch cutting, flame heating, and brazing. Hotwork also consumes a percentage of the worker's supply of oxygen (Confined Space Hotwork,1993).
An oxygen concentration below 19.5 % causes oxygen deficiency (Confined Spaces, 1993). Toxic substances that exceed their permissible exposure limits (PEL) lower the oxygen supply, resulting in the possibility of asphyxiation (P er eir a , 1993). The most common gases found in confined spaces are carbon monoxide and hydrogen sulfide (Confined Spaces, 1993).
Early carbon monoxide intoxication causes nausea and headache. Signs of hydrogen sulfide exposure are loss of reasoning, paralysis of the re spiratory system, loss of consciousness, and death (P e r ei r a, 1993 ). Symptoms of oxygen deficiency are poor judgment, loss of concentration, fatigue, vomiting, loss of consciousness, and death (Confined Spaces, 1993). It is important for the occupational health nurse, as part of the rescue team, to know that oxygen deficient workers cannot rescue themselves because they do not realize until it is too late that they are in trouble.
CONFINED SPACE ENTRY
Once the presence of a confined space is determined, a workplace evaluation and a confined space entry program are required. The employer is required to inform at risk employees and contractors about the existence of confined spaces, their location, and the potential 
ENTRY PERMIT SYSTEM
Those directly involved in the entry of a confined space are the worker who tests the atmosphere of the confined space prior to entry, the entry supervisor, the attendant , and the entrant(s ). The entry supervisor checks the Confined Space Entry Permit to make sure that all dangers, and include such workers in a documented confined space entry program (Pereira, 1993) . A decision flow chart is provided in the standard to simplify the procedure for evaluating confined spaces (Figure 1) .
OSHA is very specific about the elements to be included in a confined space entry program: • Locate and identify any confined space. precautions have been taken, such as atmospheric testing, area barriers and signage, lock-outJtagout compliance, and ventilation requirements. During entry, the supervisor periodically checks conditions, and has the authority to halt work if conditions change (Confined Space Entry, 1993). The attendant must know the hazards of the confined space and the symptoms of exposure, must stay at the entry opening, and must be in continuous contact with the entrant/a). If a rescue is necessary, the attendant calls the rescue team. An entry by the attendant is appropriate only if the attendant is trained in rescue, has on the proper protective equipment, has emergency supplies, and another attendant has arrived (Confined Entry Space, 1993). The attendant has the authority to direct occupants to exit the confined space if any irregularities arise (American National Standard, 1989) .
The entrant(s) also must know the hazards of the confined space and the signs of exposure, and must keep in constant communication with the attendant. Use of personal protective equipment is vital. The entrant should be prepared to exit the confined space at the slightest indication of possible exposure to a hazard (Confined Space Entry, 1993).
The occupational health nurse can be responsible for some of the tasks required in setting up a confined space entry program. Many occupational health nurses playa key role in workplace acci-dent prevention, OSHA and EPA compliance, and other forms of safety management. A logical addition to these responsibilities could be employee training for confined space entry, instruction in the use of personal protective equipment (such as respirators), rescue team member certification in cardiopulmonary resuscitation (CPR) and first aid, and education in the symptoms of various hazardous conditions that might be encountered in confined spaces. Individuals responsible for safety in confined spaces should work as a team, sharing tasks and responsibilities ( Figure   2 ). Respiratory protection is a substantial part of a confined space entry program. OSHA requires the employer to assess workers' ability to perform duties while wearing respiratory equipment and to have an examining physician document the assessment. Furthermore, there must be a periodic health and occupational history based on previous examination findings, specific exposures and job duties, and a periodic physical examination (Code of Federal Regulations, 1992).
Health surveillance is necessary for many workplace programs, and many occupational health nurses are responsible for the management of this function. Coordinating physical exams, reviewing medical reports, and following up with abnormal physical findings are all tasks that the occupational health nurse performs.
EMERGENCY RESPONSE

PROCEDURES
Sixty percent of those who die in confined spaces are untrained rescuers who not only do not save a coworker, but are killed making a rescue attempt (Code of Federal Regulations, 1993). The occupational health nurse should take the lead in developing the emergency response procedure. OSHA states that all emergency response procedures must include at least the following: a listing of personnel designated as first responders and a means for contacting these persons; a means for initiating an emergency response; location of personal protective equipment, retrieval equipment, and medical supplies; and the names and telephone numbers of local emergency response agencies (Confined Spaces, 1993) . Some employers have the resources to maintain their own rescue team, while others have only in house first responders, and rely on outside community rescue teams.
Training requirements for first responders include: recognition of confined space hazards; communication techniques in confined spaces; personal protective equipment use in rescues; performance of simulated rescues in each confined space at the worksite; knowledge of when to perform self rescue in a confined space; certification in CPR and first aid; know ledge of workplace hazardous materials; and precautions on avoiding exposure to bloodborne pathogens (Code of Federal Regulations, 1993). The occupational health nurse can manage these functions.
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Part of the rescue team function is knowing the substances used in all confined spaces and the potential hazards of each product. The occupational health nurse must be able to retrieve material safety data sheets and interpret the contents to provide rapid, quality care.
ATMOSPHERIC TESTING
The employer must conduct atmospheric tests for oxygen content, combustible gases, flammable constituents, and toxic contaminants prior to any confined space entry (Code of Federal Regulations, 1993). These tests are performed by designated workers who have been trained to use and calibrate the pertinent reading instruments and to complete entry permits (American National Standard, 1989). The occupational health nurse's role in atmospheric testing could range from managing the testing team and documenting results to the actual testing and equipment calibration. Regardless how extensive the responsibilities, the occupational health nurse should know immediately if the results of any test exceed established permissible upper or lower limits so precautions can be taken while the problem is corrected. In the new standard OSHA has provided a decision grid to help employers with confined space decisions ( Figure 2 ).
CONCLUSION
To assure compliance with the new Confined Space Entry Standard, OSHA requires the participation of both employer and employee. The occupational health nurse, through training, education, and experience, is a unique addition to the confined space entry team. Providing information about the hazards and risks of confined spaces and the purpose and use of personal protective equipment, rescue procedures, first aid protocols, and follow up monitoring after exposure are all functions that frequently are provided by the occupational health nurse.
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